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Abstract: Bioeconomy represents an important field, which focuses the value 
addition based on food industry by-products. Brewing industry generates high 
amounts of by-products, the brewers` spent grain, the hot and cold trub, the 
residual yeast and kieselgur. Brewers` spent yeast represents an important by-
product, presenting high nutritional value, due to its bioactive compounds. This 
study proposed the development of a functional brewers` spent yeast based food. 
The product was subjected to chemical analysis in respect to its nutritional profile.  
Keywords: brewer`s spent yeast, functional food, industrial exploitation  
 
Introduction 
 
 Bioeconomy represents an important actual field, which focuses the 
addition of value and exploitation of food industry valuable by-products 
(Imbert, 2017). Brewing industry generates a high amount of by-products 
(Mussatto, 2014; Olajire, 2012), with proved antibacterial, antioxidant, 
anticarcinogen and anti-inflammatory activities (Fărcaş et al., 2013; Jung et 
al., 2011; Kerby and Vriesekoop, 2017; Luzak et al., 2016; Mathias et al., 
2015; Mudura and Coldea, 2015; Podpora et al., 2015; Rakowska et al., 
2017; Rozalski et al., 2013; Stojceska et al., 2008; Xiros et al., 2012), 
though few industrially valorized yet.  
 Vegan food, as part of men lifestyle, and as a food diversifying 
possibility also, win more and more in customer preferences, improving 
wellbeing and detoxifying the organism through a healthy diet (Menal-Puey 
and Marques-Lopes, 2017; Baudry et al., 2017). 
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 Brewers` spent yeast (BSY) contain important amount of protein 
(Ferreira et al., 2010; Zechner-Krpan et al., 2010), with proved action on 
good development of children and health enhancer by its beta-glucans 
content (Zhu et al., 2016; Liepins et al., 2015; Sadovoy et al., 2017; 
Natakankitkul et al., 2016).  
 BSY represent the second brewing industry by-product, after 
brewers` spent grain that is insufficient valorized at the moment (Suruceanu 
et al., 2013; Kerby and Vriesekoop, 2017). Recent studies presented alternatives 
for BSY valorizing in different industrial sectors (Table 1).  
Table 1.  
Exploitation of BSH in different industries 
Type of 
product 
Industrial field 
Bioactive compounds 
exploitation 
References 
Dietary 
supplement 
Pharmacological Cyclo-His-Pro Jung et al., 2011 
  Aminoacids 
Polyphenols 
 
Podpora et al., 
2015, 2016 
Cosmetic 
product 
Cosmetics beta-glucans Natakankitkul et 
al., 2016 
Functional 
food  
Food industry Aminoacids 
Polyphenols 
 
Podpora et al., 
2015, 2016 
Food additive Food industry beta-glucans Rakowska et al., 
2017 
 
 BSY can be recovered by centrifugation or by sedimentation. The 
sediment contains 12-16% dry matter, of which 2/3 is dry matter of BSY 
and 1/3 is represented by dry matter of beer. Yeast biomass should be stored 
at refrigeration temperature, or for longer storage periods, it can be 
preserved by pasteurization, spray drying or lyophilization.  
 BSY proteins digestibility is higher than soy proteins, ingredient that 
is present in the majority of snack food on the market (Ferreira de Melo, 
2010). 
 Yeast biomass is a rich source of proteins, aminoacids, and vitamins 
of B complex. Have a high antioxidant activity - 22,18 - 32,73 mMol 
TEAC/100 ml, due to its polyphenolic compounds (228,3- 336,1 mg 
GAE/100 ml), coming from hops and malt used in brewing process 
(Podpora et al., 2015). Its mineral content recommend the BSY exploitation 
in other food sectors such as beverages – juices and mead production 
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(Teixeira et al., 2014; Rakin et al., 2007), bakery industry, confectionery or 
dairy industries. In addition to these benefits, recent studies focused the 
prebiotic effect of BSY (Borchani et al., 2016). The present study aimed the 
characterization of a functional BSY based product.  
 
Materials and methods 
 
 The freeze-drying procedure was applied to brewing's yeast 
Saccharomyces cerevisiae to obtain a fine powder. The BSY had been 
obtained using classical brewing technology. The mash was prepared from 
pilsner malt using multi step saccharification rest. The conversion mash it 
was filtered to recover the sweet wort from spent grain. Wort was boiled 
with hops for 60 minute. The original extract was adjusted at 12oP. The wort 
was allowed to ferment with pitching yeast for 7 days at 10oC, and after, 
spent yeast was harvest and dried. The powder was added to a raw vegan 
cake to increase the protein content.  
Common analytical methods were applied for the characterization of 
the BSY based functional product quality, in respect to its nutritional 
compounds; lipids – Soxhlet method, protein – Kjeldahl method and soluble 
reducing sugar by reaction of a water soluble portion of the sample with an 
excess of standard copper sulfate in alkaline tartrate solution under 
controlled conditions of time, temperature, reagent concentration and 
composition. 
 
Results and discussion 
 
 Table 2 shows average values for the results obtained for the 
composition of total fraction of BSY based product.  
 
Table 2.  
Nutrients amount of BSY based food product 
 Protein, 
g/100 g 
Lipids, 
% 
Carbohydrates, 
mg/100g 
Raw vegan cake  
 
42 4,5 16,9 
Raw vegan cake 
with BSY  
63 12,15 25,15 
 
The brewing spent yeast is used to formulate new food products as food 
supplements with B vitamins, minerals and amino acids. The utilization is limited 
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due to the strong bitter taste of brewing yeast generated by hops used in wort 
boiling. The BSY is an important source of protein. The protein content in the raw 
vegan cakes was obtained using the conversion factor of total nitrogen into crude 
protein of 6.25. The fortification of the vegan cake with brewer yeast increased 
with 33% the protein content, with 60 % the lipid content, and with 32% the 
carbohydrates. The impact of fortification of raw vegan products with BSY is very 
strong also for vitamin B, selenium, and chromium, especially by vegetarians. 
 
Conclusion 
 
 Nutritional characterization of a brewers` spent yeast based food 
product was assessed. A new alternative for brewery biomass exploitation 
was offered.   
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